Quantitative and functional studies of impaired natural killer (NK) cells in patients with myelofibrosis, essential thrombocythemia, and polycythemia vera. I. A potential role for platelet-derived growth factor in defective NK cytotoxicity.
In view of the possibility that immunological dysfunctions may be involved in initiating or contributing to the pathogenesis of myeloproliferative disease, we investigated quantitative and functional activity of natural killer (NK) cells in patients with polycythemia vera, essential thrombocythemia and myelofibrosis, and have demonstrated, especially in myelofibrosis, a measurable cytotoxic defect in the ability of their peripheral blood mononuclear cells to efficiently kill the standard NK target, K-562. Furthermore, highly purified, FACS-sorted CD16+ lymphoid cells from patients with myelofibrosis were consistently defective in their ability to lyse K-562 targets, and could not be augmented substantially with recombinant interleukin (IL)-2. Only patients with myelofibrosis had significantly lower percentages and absolute numbers of CD16+ cells as compared to patients with essential thrombocythemia and polycythemia vera. Further experiments demonstrated that patients with myelofibrosis, although having fewer CD16+ NK cells, had a significantly increased proportion of CD16+ cells with detectable platelet-derived growth factor (PDGF) on their surface. In contrast, surface PDGF was barely detectable on CD16+ cells from patients with polycythemia vera and essential thrombocythemia, as well as from normal controls. Having previously reported that physiologic quantities of PDGF significantly inhibit human NK cell cytotoxicity, and that patients with myelofibrosis and essential thrombocythemia have significantly elevated circulating levels of plasma PDGF, we now have demonstrated that pretreatment of normal NK cells with concentrated, PDGF-containing, platelet-poor plasma from patients with these diseases significantly inhibits NK cytotoxicity. This inhibitory effect was reversed by neutralization of plasma PDGF with anti-PDGF (coupled to Sepharose resin). Both the NK defects demonstrated in this study, and the abnormal plasma PDGF results reported earlier, are most striking in myelofibrosis and least abnormal in polycythemia vera, with an intermediate degree of abnormality in essential thrombocythemia. Our new findings suggest a causal correlation between abnormal platelet release, plasma accumulation of PDGF, and the observed NK immunodeficiency in these myeloproliferative patients.